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Abstract— Web mining consists of three aspects: Web content 
mining, Web structure mining, and web usage mining. The most 
important application of web mining is targeted advertising.  
Sequential mining is the process of applying data mining 
techniques to a sequential database for the purposes of 
discovering the correlation relationships that exist among an 
ordered list of events. An important application of sequential 
mining techniques is web usage mining, for mining web log 
accesses, where the sequences of web page accesses made by 
different web users over a period of time, through a server, are 
recorded. This paper proposes web log sequential pattern mining 
using Apriori-all algorithm. We called as Apriori-all Web Log 
Mining.  The experiment will be conducted base on the idea of 
Apriori-all algorithm, which first stores the original web access 
sequence database for storing non-sequential data. The 
experimental result will be given with analysis on further 
refinement. 
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I.  INTRODUCTION 
Growth in exponential number of sites in cyberspace and 
the resulting explosion of the amount of information that can be 
widely accessed by its users [4]. Impact can be felt is the need 
for personalization of information become very important 
today. Knowledge  obtained by studying the preferences of 
web users can be used to improve the effectiveness of a website 
with information on adapting the structure of the site in 
accordance with user behavior [5]. Extraction process 
information rapidly from the log files of a web site can be used 
to identify patterns of access (usage patterns) and profile their 
users [3, 22]. Web usage mining is defined as a technique to 
mine the data in a database or web usage logs / records on the 
web. Web log is a list of reference data on web pages. Often 
associated as clickstream data because each insert according to 
the lawyer-click the mouse button. This record can be analyzed 
from the perspective of both client and server. when evaluated 
from the perspective of the server, open the data mining 
information on the website when the service runs. Benefits that 
emerged is that these results can be used to improve the design 
of the website. With an evaluation of a series of mouse button 
clicks from the client, then the information about a user or a 
group of users  can be obtained. It can be used for perform 
prefetching and caching of web pages [19].  
Web usage mining can be used for various uses. With a 
view to the series of web pages accessed by a user, then a 
profile of a user could be made, to assist in making 
arrangements personalized to the user. With web usage mining, 
the overall quality and effectiveness of web pages on a website 
can be analyzed and evaluated by both [21, 23].  
This paper aimed to identify patterns in sequences from 
web log data in a specific period. Pattern will be analyzed in 
order to obtain any information from the data contained in the 
web log.   
The following section of this paper discusses a web activity 
log followed by a sequential experimental procedure and 
analysis of experimental results and concludes with a summary 
II. WEB LOG SEQUENTIAL 
Sequential pattern is a collection of web pages ordered 
sequence that meets the support that has been determined and 
also the maximum (does not have a subsequence which also 
appeared). Support is not defined as a percentage of the session 
with a pattern, but rather the percentage of consumers who 
have a pattern. The concept of sequential pattern mining is as 
follows: given a database of sequences where each sequence is 
an ordered list of user access based on access time and each 
access consists of a collection of useful information, then 
searched all the access pattern with minimum support defined 
by the user, where support a number of database sequences that 
contain the pattern. Algorithm 2.1 below shows the steps 
needed to find sequential patterns. After doing the sorting to 
sort the data, the next steps are the same as that performed by 
the algorithm a priori. Sorting steps to make a series of real 
users, which is a complete reference sequence of one user 
(inter-transaction). During the first scan, do a search of all l-
large itemset, where the l-itemset that often arises is the same 
as l-sequence that often appear (frequent). In the subsequent 
scan, the candidate large itemset generated from the previous 
scan and then made a calculation. In calculating the candidate, 
support that has been modified to be used. In the algorithm 2.1, 
indicated that AprioriAll used to perform this step.  
Algorithm 1. Sequential Pattern Algorithm  
INPUT:  
D = (s1, s2 ,..., sk) / / Database of the session (session)  
s / / Support  
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OUTPUT: Sequential Pattern  
Sequential Pattern Algorithm:  
D = D sorting on User ID and time of reference on the first 
page in each session.  
Find L1 in D;  
L = AprioriAll (D, s, L1)  
Find a maximal reference sequence of the L;  
 
Web usage mining has three different types of activity [12]:  
1. Preprocessing activities that make a review to the web 
log data prior to processing.  
2. Discovery Activity Pattern (Pattern Mining), which spent 
most of all mining activities because these activities do a search 
to find hidden patterns in the data log.  
3. Pattern Analysis (Analyzing Pattern) which is a process 
to study and conduct an analysis of the results obtained from 
the search behavior patterns.  
 
In the Preprocessing, data log / record of the use of web 
pages are usually not in a format that could be used by the 
mining applications. If data will be used in mining applications, 
the data format must be changed into another form that can be 
used by the mining application.  
Some of the steps that are part of the preprocessing is 
Cleansing, User Identification, Session Identification, Path 
Completion, and Formatting.  
 
DEFINITION 1 Suppose P is a set of literals, called web 
pages (pages) or clicks, and U is a set of users. A log is a set of 
triples (u1,p1,t1),...,(un,pn,tn)} where  ui ∈U, pi ∈ P, & ti, and 
it is time.   
Standard log data usually has Website Data Sources 
(Source), Site Destination (Destination), and Time 
(Timestamp). Source and Destination can be either a URL or IP 
Address. In the definition above, it is assumed that the site 
identified the source as a User ID and site goals as the Page ID. 
Before processing the logs, such data can be altered in several 
ways. This conversion will also take the place of storage, in 
addition, data can also be cleaned (cleansed) by eliminating 
some irrelevant information, for example image data that are 
not needed can be deleted. Data from the log can be grouped to 
produce more information. All web pages visited from a single 
source can be classified by the server to be able to better 
understand the patterns of the reference web page on each user 
(source site). Patterns of a group of sites can also be found. 
Reference to the same site can be identified and analyzed to 
better understand and recognize the patterns of people visiting 
those sites.  
The most common data mining techniques used in 
clickstream data is finding traversal patterns. Traversal Pattern 
is a set of web pages visited by a user in a session (session). 
Traversal patterns can be divided (clustering) to create a 
clustering of each user. This is different to perform clustering 
of web pages, which tend to identify the same web pages and 
not the same user.  
Differences between the types of patterns can be explained 
by the following features:  
1. Duplication of the reference web page (the backward 
traversal and refresh / reload) and can not be allowed.  
2. A pattern can be derived only from the reference web 
pages that are interconnected, or any web page referenced in 
the session (session) the same.  
3. The pattern of reference can be maximal in the session 
and could not. The pattern that emerged can best when it does 
not have a subpattern which also appeared (frequent). 
III. EXPERIMENT 
Programming Language Implementation is done using 
Delphi 7.0 with Microsoft Windows 2000 operating system on 
Pentium 4 2.4 GHz CPU with 512 MB of main memory. 
In these experiments will be conducted sequential pattern 
search process to a log data contained in the website address of 
the computer web servers of a university. Here we will look for 
patterns that may have resulted from the habit of visiting the 
website address is performed by each user. 
Before conducting the search process of sequential patterns 
in the data sources, will first be added in the form of address 
data ID number to indicate the identity of the addresses that 
have websites on the data source in order to facilitate searching 
sequential patterns. 
Afterwards, these data were analyzed by using the program 
sequential pattern that has been created previously by using the 
language Delphi 7, where the data are entered into the program 
for the sequential pattern and then the program will 
automatically do a search that may be of sequential pattern data 
that we have entered and then displays the results. 
IV. DISCUSSION 
 
From the statistics above can be seen that the two 
combinations of pattern that is most often performed by the 
user is a combination of:  
1. 10 -> 36 Total = 18 (4.97237569060773%)  
2. 10 -> 79 Total = 18 (4.97237569060773%)  
3. 36 -> 79 Total = 20 (5.52486187845304%)  
4. 35 -> 78 Total = 8 (2.20994475138122%)  
5. 35 -> 9 Total = 8 (2.20994475138122%)  
Whereas for other combinations are rarely performed by the 
user because only visited by a user with a total of between 1-3 
times a visit.  
For statistical results of the three combinations of sequential 
pattern can be seen that the three combinations of pattern that is 
most often performed by the user there is only one who has the 
greatest number, namely:  
10 -> 36 -> 79 Total = 18 (6.04026845637584%)  
Whereas for other combinations are rarely performed by the 
user because only visited between 1-4 times total.  
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For statistical results of the four combinations of sequential 
pattern can be seen that the four combinations of pattern that is 
most often performed by the user was spread evenly to all the 
combinations in which each user access only the combination 
between 1-4 times, no significant differences for each each 
combination.  
For statistical results of the five combinations of sequential 
pattern can be seen that five combinations of patterns are most 
often performed by the user it is also distributed evenly to all 
combinations in which each user access only the combination 
between 1-3 times, so there was no significant difference for 
each each combination. 
V. CONCLUSION 
From the results of experimental analysis, we can conclude that 
the greater the number of combinations is produced, the less 
likely the number of users who perform a combination of these, 
while the fewer number of combinations generated then it is 
likely the number of users who perform a combination of these 
will be even greater.  
Using Sequential Pattern Mining Web Logs can further explore 
the pattern of habits of users who access the website pages on 
the Internet that do a search ordered patterns that may be 
performed by the user in accessing the website addresses on the 
internet. In doing sequential pattern required source data 
obtained from the web server. The data source is a log / records 
collection of the data addresses accessed by the website users 
in the specified period. Before the data is analyzed by a 
particular program should be made to conform with the 
structure preprocessing data on the programs developed. After 
that the data source was analyzed using the program to perform 
a search pattern / pattern that may be generated from existing 
data. After getting the data pattern generated by the program, 
so that data can be useful information for people in need. Given 
the information that is accurate and right on target about the 
custom of user navigation patterns generated by the Sequential 
Pattern, then the information obtained will be used to do design 
websites according to user habit patterns that will be able to 
further increase the number of user visits to the website  
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